(ii) the people movements are influenced by accessibility from origin to destination, and the accessibility affected by distance, time, and/or cost.
Introduction
Nowadays, the world is growing fast, including Bogor city. In 2013, Bogor city has more than 1 million citizen who lived, but they still encounter the same transportation problem. The main transportation problem is about making a good transportation system in Bogor. The transportation system including the comfort infrastructure for people, the effective and efficient route for mass rapid transit, the number of bus or another transportation infrastructure and its frequency in every route. The most important thing is the transportation system should have to fulfill the demand of transportation.
In order to fulfill the demand of transportation, the demand of transportation should be known [11] . The demand of transportation can be presented by origin-destination matrix [7] . The origin-destination matrix is a matrix which is each cell represent the number of trip from origin (row) to the destination (column). There are several ways to estimate the origin-destination matrix. In conventional way, we can count the people trip from their origin to the destination by conducting a survey. But, conducting a survey would spend a lot of resources [8] .
The scientist have conducted research about estimating the origin-destination matrix [3, 9] . They used synthetic model to estimate the origin-destination matrix. This study used synthetic model, the gravity model for transportation, to estimate the origin-destination matrix.
Gravity Model
This study used gravity model to estimate the O-D matrix. The idea of gravity method originally came from Newton's gravitational law. Casey was the first who suggested such an approach to synthesise shopping trips and catchment areas between towns in region [9] . In its simplest formulation to the model has the following functional form: where Pi and Pj were the following populations of the origin and destination, 2 ij d was the distance between origin and destination, and α was a proportional factor. These gravity model was not ready to use for transportation purpose. So, there were some improvements to be applied including the use of total trip ends instead of population and several parameter to calibrate. After the improvement have been applied to equation (1), the gravity model for transportation can be used for transportation purpose [6] .
The gravity model for transportation uses some existing parameter such as population and socialeconomic condition. The formulation of gravity model for transportation is shown below.
Here, 
The deterrence function in equation (1) is affected by the value of  .  means the average cost trip in the research area. If the value of  is increasing, the average cost trip is decreasing. There are some calibration techniques to get the value of  , such as Hyman method. This study used Hyman method to calibrate the value of  .
Hyman Method
The Hyman method is one of the techniques to calibrate the parameter in deterrence function [4] . Williams was compared several method to calibrate the parameter, and the Hyman method was robust and effective than other methods [10] . We would describe the Hyman method by the following paragraph. Define Numerical simulation using Fortran [5] yield the value of β = 1.1679×10 -7 and the calculated origindestination matrix of Bogor city shown in table 3. In figure 1 below, we served the calculated origindestination matrix in a map of Bogor city to facilitate the government for determine the best policy to solve any problem that occurred in transportation in Bogor city. 
Conclusion
This study estimated the worker's trip in the morning. The worker's trip would presented as origindestination matrix. The origin-destination matrix cam be estimated by gravity model for transportation. In gravity model for transportation, there was a parameter which was need to calibrate. The parameter was in the deterrence function. There were some calibration techniques that have been used in different study, one of them was Hyman method. This study used Hyman method as the calibration method.
In the numerical simulation, the parameter which was calibrated by Hyman method, has been evaluated. This study got the value of β = 1.1679×10 -7 , and the origin-destination matrix of Bogor city as shown in table 3 above. For the further study, the value of β can be used for estimating the origindestination matrix of Bogor city for coming years. 
